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Abstract 

Curcuma tonga L. (turmeric) an herbal plant, has long been used by Thai. The rhizome is the 
main part of this plant to be used as a folk medicine, dyes and condiments. At present turmeric powder 
is used in many fields, such as a component in cosmetics, food and capsules for treatment of digestive 
system. It was found that, the active compounds of the rhizome of C. tonga are essential oils and 
curcuminoids. It is therefore of interest for researchers worldwide to study of crude turmeric extract, 
curcuminoids and their biological activities, such as antioxidant, anti-inflammatory, antimicrobial, anti¬ 
cancer, anti-Alzheimer activities and agricultures. Researchers also use curcuminoids as a lead compound 
to develop numerous analogues for enhancing biological activities. Thus, C. tonga L. is one of the most 
useful plant, and a big demand for several countries. In Thailand, there is a small quantity of import and 
export of this plant due to still being low in the production and product processing as well as side effect. 
Hence, it should be further researched. The author believes that the C. tonga L. could be developed as 
an economic herbal plant and that new medicine could be developed from lead compounds of C. tonga 
L. in the future. 


Keywords: Biological activity, Herb, Curcuma tonga L., Curcuminoids 
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nmns;vi1 iimlindan u.asdsnviBOTS'u idum 


iviruu m^iliKiviRniiJudutJjjI^tHavnsiilisiiviflluu.a'u 
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lai^simi'wal'wuqmvminfi'i'wvifN'tiuinnnT'ifm 
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Curcumin, Cur; R = R = OCH 
1 2 3 

Demethoxycurcumin, Dmc; R^ = H, R^ = OCH^ 
Bisdemethoxycurcumin, Bdmc; R = R^ = H 

mvivi 1 lamsfm'iia^amiaainTOuaaa 


uviam3Juai;?Hmu^aaiiJ , 3SiIa 6 8uiiat;qvi5 
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vnwmma^suulmTOU'ij'u ussaq'iupnflvnVlu 
aunaa'iuJisivialviaunasi'waiuifiJJulvii'BuaulmiJuvi'B 
wiwna wluilaaTJuiJisitvialviaflfmilnmiLasifi^aan 
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ilssvtfnasTuinvi imnTjfi^aan&S'Llluiaiviliiuifrun 
^eiTOSiiviaain'OaJvnanunmwaau.asin'mi.ibi'iJ 
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nuwwmauna^vi^'inasii'Muwaafi'nj'nan'j n vijrain 
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auum'a'tiSu'oumuuinTO iTOmamnw'baTOalviijvi 
anaaTOnannnmwTOnlnmaimsminaiaTOuaaa 
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snmu s vn $ vi t\ nwrn a a t u a •anSumi 

wTOuulvmfju'au jjTfavn'nvm'ipnewsQi 
Curcuma tonga L. eaTuma (family) Zingiberaceae 


fins (genus) Curuma jHamnaa C. domestica 
Valeton lIfizAmmonum curcuma Jacq [3] TOlla^nu 

l U I . %! 

luibsuvinlviaviWilan m'u “uCu (vmil) uSmin^ 


TOvmaan touvh (ma-uvd) tou tou (mala) iiluau 
[4] iilulususn anavifnail fia 30-90 to. iwilaau 
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ewnuinu lualmvmmviaa'afiu unsuiams Lu 
laae uvi^aanunivtlniia^iiluQ^flaumjnuiiiriuvian nru 
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wuTSsvrii'jmulu TUvmnisiian nauaansivraa^aau 
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linJiKausmaoaauvilasuqa inuaTass 3-4 aan wn 
ulnauu 3 vi squvlunjnHilislanuunnvIaapla ivmuri 
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sa ussuw [5] a^mvivi 2 (n) 
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Ifiismlanmyl (a) wnemifiaBaaCijmanlainefvm 


wvm^viwaeT'tjij'um! 
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mianniPifa'u (tropical) mafia wimaij (subtropical) 
iiranwaaCmafylaiiri amHa onha fila-im nj-apientvipi 
au Ifmru lib uasauIemwiEJ Tayau JimiJmivirNwaa 
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‘aialvmivia^'tia^Ian mnilmaiiwawaaClaainamatJ 
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iiasimaaniviPiuin flClimfuwawaamijn-i 90 nJaiwjua 
'ua^wawaalan iJ'asajnnj 2-3 uerumjaaC iiaiJm'ri'O'u 
'B'naui^anSfmuiI/iR'tiSu'fftifiami'jfi'JWtjL^tnn'uw 
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90 nJamlua tianwawaalmbsavipi cmijvkvraaciiaanlij 
ffwwfsaiwimuasai'iJ'u anuluCi^MfilwEJannweicrima 
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mia-uvimaiiJ'na'lA uas/lml tai.pi. 2557 Sn'mJaniiw 
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7,354 In uriwawawiqiJifaCisnviPiibsinai 7,600 
m aTulvuyHuiTfiPiluilisivif'iw 98nJa‘3il , ua uasjeia 
aanma-i 2 Ltlaii.w^liJ^fiviffiai.jJimi.i.asiaiiJuluiil 
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‘ua-JunirunSuffu uaswimalmnniunmannw^CisiviPi 
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fla uniruviainsi.'WEi (essential oil) flaivraa-iaa'u Tpiej 
fiTulnujiAiu^Bin (root) 4.3 nJafwma lawinfia ivm 
(rhizome) 3.8 iilaiwuw Tu (leaf) 1.3 Lllail^UM lias; 
aan (flower) 0.3 nJafwua fHBviiAiuu'inaifuwiLLai: 
mafia ar-turmerone (31 nJaiWUa uas 46.8 nJaiWUa) 
smwiAiUJmnMufia a-phellandrene (32.6 nJaiMmw) 
uasarsvi'wmjnnannfianfia p-cymene-8-ol 
(26 iiJairam) uanannumSuimjiiamsiviEja'u q an 
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vrensjuuei TAiumfnBfiTulviai^iAiul'UfianLLasilij'tia^'uSu 
WlllusmnajjMmviaflJu (monoterpene; Ifimafm 
SaTUTumluau 10 miuau) uasunjjtmasjisiniEJvi'wu 
a i a “a i a tin s mm d tuI naj'ifl u cm a a'm'a a an m af Cl u 
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v v , 

uanannCa-iIj'umjuviaumiivia'Oijaa'uaa [7] m'u 
a-pinene, |3-pinene, myrcene, a-terpinene, 
p-cymene, 1,8-cineol, linalool, ar-curcumene, 
a-zingiberene, |3-bisabolene, a-turmerone, 
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P-turmerone, curcuphenol sfauriaswwiviiJamiSJWU 
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iwna^asiS'iliJJiaiunw'u'MajJisiiviaiinnn'i'ii.wni.i.w 1u 

v 

wnaw’asSilljjnoi'u'ijjruviasjisii.'MEJilisij'iai 7.87-16.14 


nJaiilw aomvmu.wwuibw'io! 4.70-8.66 iilairam 

v 

[8] Traafiwmia£iww^£mviaiJ^ivraijmw(nu,a(^ 
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malfbCmaafl (curcuminoids) iilmmaiviaa^mj w 
Ufl'asmviviiJamijJuwqBjJiliijnaiammaiflQjJueafl 
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uwnpmfvu uasviiiQnivil’naaCiilljnaupiaifiQfluaaa 
jjinno'nivmuwisjmfiyQn'U T^mvmafl'asililiij'iai 
iHaiaoSuaa^ilisijjia! 7.94-15.32 iilaiiwcn uasivm 
UM'j^sSiliunaii.PiaifldSuaaailiisjjnftj 3.81-8.66 
uJaiww [ 8 ] uanqnnCj&nvmfia^flQjjuaa^^wb 
Wflau lliu C. xanthorhiza Roxb., C. wenyujin, 
C. sichuanensis, C. aeruginosa Roxb. WLiJuTOviilan 
Tuibsiviffim iL^iasiuvia'JW'wuasiSiliinaiwaiaoCuaa^ 
ue'inpimfru [9] amwaiPbwa^awlwajiwijij 3 mto 
anumau.anl'MiiiaviBlsnaafrssinufmi.viaupi 
’taiuntanmyl (mvivl 2 ('ll)) aa weiPbjj'u vmnrmaei 
(76 nJaiwm) la-sawnaa PiujviafmfiaiPbjj'u uas 
damjJvianmfiaifloSu (16.2 iilaiw'uen uas 3.8 
iilairam) [10] 
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urn 'i ua'jmnuflfl 2-3 tu vnlaau vi 60 a-smwaiflaa 
sJ'3sj3jnru 8-12 shlu-a annumnimiiala/nwswilAawi 
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vnnwa^nminiiKtn'u ^ flmihaensj'imluviijjvm *) 
3-4 iHau minuHw 2 iJ ■Uiunftjunjj'tiviajnsi.viasisaaa'a 
a-s 25 nJeiiwe! 2) mivrajjwuw-j vhli^aamwwu 
uvuimia uimama'uavnsjw uiiasumej vtiainUJ 

s s 

uibiilwai^uwawjTai'wen'j n wu lOua'duwaulu 

SJ 1 

ifiia^anam fmivnwo wwo ■VManvrun ecu law uas 
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nJumj 3) niBanmhwwiajJBnvia waiiaomviaiasaa 
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vbnnu,asiwi^TOWu tfnWflaWivimAsn'insj'ianVi 

i 4/ 4/ 

manBniBnamiiJijla'U'i (steam distillation) tlnaju 

V 4/ 

viajJiKi.viaaKtinan^aamnviiawnuiJ'i anntnmanebu 
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taniawnstliwwiajjisivia anjJTaaunlilu.ilii'il'Mlaunlil 
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Co, i 6) tv g i i m 4/cj i qj i 

iiJ'Ufn'uwcnjl‘uwa?ifiai 6 i , i?n-3 n enals/ian im annua-3 an 
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cj o «=» -ej ovliocoi'To!/ 2 /eS as ^y 

u.asmjjirawo MiauimvnLiItjlaTOvmi.nwtiPi'u vrsavn 

y 

u.rUifulama'jaw'jisEJ^u'UTu iilumj [2] Tuebunm 
ynauasfmagaaniliaiJ im.pi. 2557 na-wSuiptasmtasI 
wS flaiimivmamaaanlanfwas; 15-18 inn (mad 

yj 

fvusnamis) ivniiiT^ivminpniaaanlanBijai: 
50-70 inn ivilnu.wwuiipni.aaanlanijjasi 100-120 inn 

4/ i 4/ 4/ 

yjjjuwinmiaaanlamija;; 150-200 inn uasilnirunflu 
inmiaaanTafmias; 12,000 inn [11] 


miv™maninmliPiyi33yjimm! 

miinwanmiiaiiitoanlafafipm *| ninpinu 
sjwdvila^nCirn'afntnvn^m'aimvidad 2 “asiuulvini n 

t) yj w ' 

flaisiJlimiunnyuwURSTUwn (western medicine) Vila 
Isnnmiimnau.wmhaiJ'U (modern medicine) 5 -jij 

y 

wumiuwwn^nnviQilEilnJ Ipifupmjjuammviana'liJ 

y 

nalan uasanisuima isuumiunnmiwuwBTuaan 
(oriental medicine) iiluisuumiunnanagli'unlafm 
unnanwru (traditional medicine) nawniai^alpia 
iniwnmiasawibsaumidiia^ma^ fminjnn ttaaj 
ilfuHvi'BajJtjlviiT.ufmintnlifl^MiuaviBviajJia'in 
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ibanpiamP)au,as;3unminluapia3l3aIiin3 iiarm 

y y 

Lilunnifn'wnu'uiJfmu.viviauwulviEi pi a naTjanpmw 


Co I c» c» QJ ejey c» o 

iaiJiJna'U'ULmain?niiJw^iJn3 6 ua^Bi?iw?ifla fin tin an 

y 

nasliAl nibsnaunmun'uilurwmEj nasnihaaan *] 


nmn'unan'Sa-ipia a pi ana finnaa mamai iMfifinBBn 

I yj y yj I 


vmmfj ni^ena uasaiim Pi^uuvianmiinira'iPia'ivn 


i 4/ i 8/ 

aBwasi'MiHsi^wavilailaaa^nfiiTuumna'uiJnwI^a 

y 

Kaniihfumswnanulmviana *] topi ■mnu uopi ibspiu 
uasaufujulvn [12] 


TOU$miJnannlmnnnniunniWibs:Ia'?i'u 

y 

4/ i 

aan-iviannviana n^iilnanvmtnanwaisHPila-nnpi 
innaau nan uasiaynw Hwantmpila^ia'K uas 
nanpiojpia raintnliPipn'i s pnnimnau.wnVuriaanaa'i'i 
Ej'nu'iwui'duvlEjaufmi.as^aaluMTS'iEJTDa'JvisnEj 

yj 

ibsMPi idn amfia an oiiJn mma uasnaainn [13] fk 

4/ 

aiinpiainn^aniia^nn^nlmi.piasiibanpia'ianpmn 

y 

4/ 

upmpmfru id'u milisinflamwaWw-auSuwaunu 


unjjs'uiTwafU'waintnaifmin^tau inn ipispi tfpiaan 


inwpmnwpiilnpiiiawuijn'iPi iinta unvnpi uwaann 
iBPiiinvmn 'LiPi'iiaijj'iww iia^bnaafuaij iilnfin 

yj 


InibsinpianKfniriaimBibPina-i na-snin uasMin 
[14, 15] InibnnpilnaHfninainiBwamviaa^ unbpi 


wthu-j iinna-sio-i ammuja wan ininanfmna-iapi 
na-uvla iiasinirmwalnnianisaivni [5] Hitluan 
nnalmirma-jafl yfa^BB'a urdiflnisfms uasHiiluan 
/nauan iiiu vnunwupiu IbfiwtmU'J vrwa-j aninvn 
^'■U'UKPI nasvnj^flB'WKLll'U imwuflu [5] SemiAlflO! 

y y 

aai-3Vi^'iia'3 6 u£i'U'a'U'Mflpiiafl^n'ULnauviniJ‘as;mpifla 

y 

yjQauiiivnanfmaTMTjljj'a'aa ^Swa-jnuoaaauau 


anviRaiuI^a Thamlikitkul uasfiuiK [16] w-au'uflfus 
fr5B3JmBLiw 6 8'i3liTuai^l^Laan 6 u2 , uTOL'{iil'U'utiJ?ai 
viafuiw'aiSmaffrtnaimBLL'U'u aniaa^iiua^annaivni 

y 

4/ 

liia a a ’[waSfm'waju'mlu.uumim’lnpivf'JDuwW'j 

yj 

annaavi y,Ril ( aa u.aswm^i'MLiJuajj'ulviii^aoy.aKwajj 

yj yj y 

^floisifmufmu.wD'iwm'ua'i [12] l^fy^uaafrunjjiw 
visiaauaal'U'uai^aTMafui.wynw tj.pi. 2547 (aijuvi 4) 

<U v 

anpif-g I^aa^iaal'unduT 1 ■uftjfla'ia'inaim'l'wivISfm 

<U y 4 / y 

Hwijja'jRRQijjfwi^jj Liluanintnna'jjanfmvn-jisi'uu 


vn-JiliuaTMTS m'u amvisagtlwauvii liBsinau^na 

y 

4/ i 4/ 

‘uSvi'O'uviijn 6 aou uasajj'um'aau n umtmjj 'tiSviaaa 

y i yj 

nJaanmm BinnanaSu frasimaTipn 'iruaaa flfg 
aiaa^uvipi aiaa^lvia luivlavi tumjviu aai-aasi 1 stu 
aiiw pi aiHimivna'ifmwagillayfuw vllii inwainmi 

y 

cmTia idu aaaTaslu'iil'uunvilaCiiaa^iJ'uiiasivia^iaa 
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na'uvi 2 TjOTaiwmiainauu'lm tmntn 

<, a/ c, 

naijanmi^a^isiJiJvraiA'ua'ivni wu trailijwu imika 

S U 

V 

foajjmivmTOutfuivMwun 250 Saanfijeia iiml^a uas 

‘U 

V 

luw^iwi 6 u£i , umiiiw(?ia^ljTJl3Jiai'uiaj , uviaiJ‘3i:ivialii , uaa 
rm 6 nJaiiluen aniiflaiPbfjuaafllu'iTaafm 5 
LilaiwuOTa-auTM'un Wuiiiwnanmiiiu'uaniaafl 

s 

g s/ 

qwBvmfhmwa^Sum! (biological activity of 
C. Longa L.) 

rmfltifl'iiaaainannijqviBvn^^afiTiAivilavn^ 
lamnwaiiia^iiimmlu'ra 20 iJ vimuuiSwarmcaavi 
pmjjmwaiiminnnri 6,000 ila^ [17] wmiJ'Ufmflntn 

V g 

camuismwuriu wu mBflntnqwBvn-mmwi'tia'i 

av d cu ^ d g <u 

amanpiwniiTijjwu amuiavisi.flaipnjjuaaw fmiliu 

s 

LilaauIraain^aniiflaimiJuayflnuawBmuamiaaais 

i 1 "U 

(antioxidant activity) qvisw TUfmaniem 
(anti-inflammatory activity) qWBGnuaauvna 
(antimicrobial activity) qvmcnTUJJSii-a (anti-cancer 
activity) qwBmuIlblcm (anti-protozoan activity) 
ua s q vi B erru lb •ul'a aJ ri i n a ru a -a fr uIb a a 'aln iu a i 
(anti-Alzheimer activity) uanainuMwa-nuoamu 
Bsmaaun (clinical trial) amnnm'n 65 ila^ [17] 

%* 9Z 

ilaaTJuSfm'uTiifl'u'ff'ulil^ntnaaa^TUfmin'w^mjnnTO 
1/ %! ' ' 

rau ■unw^tiCw'ultJwatjl'uaTm'aiaa^afraiiasiln' maim 
aomTiftifmwain ilium 


d<U ^ 

qviBirmauijaaaBS (antioxidant activity) 

q wu Ibrusib^ iBawaaeiiaaei 
vnta (SanBsan mBWB^BUwwfliJnPinia«suufiMun'U 

■u s 

IiPivninuau iiaslBflaabiiiaB ffauwtkjja'iiwm'i'inn 
1 v 

amiaaaBs wauuaaaBsinOTwmnimwijaaajj'tia'a 

■t <u i aj 

rnma wBainflaina^iiceiaaiJ.fnBuan iw Piouum 

i 

tnimmk uawwin-a q I^iailnSluBi^ma 

tia^iBijjanBflnuauuaaaBsviiiJuaul'iiil wu superoxide 

1 "U 1 


dismutase, glutathione peroxidase tiaBinBafnaVi 
auuaaaBsvhnM'u'lfl iimiSauuaaaBsinninuliJ 

1 HJ <1 <U 

auii'jmaluanjmamwHadluisimw'watwins: nas 

<u 

3J 1/ 

O 1) V O ‘s' eg \A V QJ QJ eg M S/QV V d 

w'HmfmBmjmei flmmBiawBBLflBijaBBirn'uamjaaaBs 

i <u 

annaTWTamlilma'ijaafninau^a'yaa'siama iJaaim 
wu1Iaalw?niua'ulattas;lalat1aaaTWT3t , waa‘tiamAi 

<u 1 

av a/ i «=j eg c£ 

inntru ^■uua'Tuwau'uaaaTMTavlaswauaalilaatil'u 
a-aaiiiluI^iatavnsnitilua^wina'inBiiu'BiS im auuliAiB 

i II V 

viSaBBTAiaaima a asS^muuaHi'uaaaTmBinnm uas 

s i u 

i V 

wiHwulIaaaj'uladTUaa^uTa ‘aauwaafntnl'aaM 

HJ 

annfmflnwmflh'ihatjaviemuauiiaaaisi'iia-j 

I 1 "U 

miiwmajJulmTLn-w Zingiberaceae btutu 5 mm 

v 1/ 

ibsnaijlna tiSjotu (C. Longa L.) mmaaa (C. zedoaria ) 
annw (C. angustifoLia) '3'immm (C. aromatica) 

£ , l £ *J d v 

tomimil'i (C. amada ) viim nuuDmiaW'aqvispnu 
auuaaaisiliriaavia^ 74.61 nJaiilw la-ja^inna 

1 <u <u s 

tjSuaaa 63.27 tila^lu^ amu^i-a 58.35 nJaBilim 
aTumaai 55.38 iilaiiluw uasuflunmiJn 52.61 
tilaBtlu^ wawtn^imuCipmjjaumBn'uiliinnjpmu 
t'S’uti'utiaaaiBiaaBaailmiasiaTswI'uaalu'H'aii^asi'su^ruu 
aa ‘tiSumilaiBma'fmiiutiasanBwIuaainnvia^aatinW 
iia^iaqyisiriTua'uijaaaBsl^aavia^ [18] mail a.fl. 2006 
Jayaprakasha tiasaois: [19] IwvmaaiiqviswTU 
auuaaaBsiuaaaiBiaaBaaSuaa^iKn'as'au^maaB 

s HJ 


phosphomolybdenum lias linoleic add peroxidation 
TAiua'iaiBiaaBaaSmia^^avisl^aaa^ Baaaainaa 

i <u s 

^luyianmaaBaaSmiastjamuyianmaaBaaiiu uasma 
nliamwEiua'mflaimuuaam-i 3 m« nuaurnustia^ 

s 

aiBmaBaaSuaamanl^'a (reduced analogues) Idlin' 
IWVIwnMwilfiaifidStl (tetrahydrocurcumin; THC), 
lanflslal^mflaiflhUU (hexahydrocurcumin; HHC) lias 
aanmlaleraiaaBpnim (octahydrocurcumin; OHC) taiij 
aiairn , us ! iiaaaT3maBaa£i , uaamanl3a 6 aiia(?i^ayis(riTu 

<t <u i 

CS VI <Ud l iTo S' O/ _ ^ cj o CU 

aujjaaeiislwwfmifiaifnuuatJwvM 3 mei l^aiBa^ai^ij 

1 <u 
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aininnlll'uatJi^'U THC > HHC = OHC > Cur > Dmc 
> Bdmc [20] uasS-mnayau ^ 
amjaa?ii£nS'3aniiflaiM'u [21-24] 

Vd QV CCQ 

•u 

1^ flnwsmiflafpnfjtjmjwibmiJ^nB'immljEJ/ 

‘U 

ffUjInaCma (P-thalassemia/HbE) btutu 21 bib 
( clinical trial) mavnibi^vmwat'un'naa oxidative 
stress I^aWwilnafuiJ'jsiyiTu iflaiPbimTmi'Lm 500 

‘U 

jjaaninen'aTu ^caafamTu 3 t^anu TAiunTB'naaa 

l V 

oxidative stress iias;m3J antioxidant enzymes vfa 
superoxide dismutase lias; glutathione peroxidase 
uasmu antioxidant glutathione ImaaeiwibtM [25] 


uasmiviwaa'jainpiftjsuviviaf'naw'f awna-sninJ 

a 



laanlias'iaa'aijja/smlnau'uai'autaaofnj lamviwina 

aj 


fuilisvnuTuas 2 ufuJna mmSwiba 5 na ain 8 ma 

u U 

cjj d 

Sanama-nmaeaiia^unimi [26] itasainminaae-a 

V V 

wncinmSwam^ma^la n inOTUfvuwitoa uarmnmi 

i u 

^Tunaa'tia^ilisliAi'wa [27] la^nwwa'tia-j'iiCiu'awiiJu 

emflnuamiaa^is^aimaawswa^wibaiumsnfi?! 

s «u aj 

mSa/sMnauue Hwaaaaaaa^n'uaa snimnibaafl 
mosaanmflvI^mflieilmiJmaemi.ei'Ma'SW'ibalfl 

hj 

QV I 1 / I, VI 2 ZQV 6 "^ d 6) I <u 

iiasawuQiwibaiijalmmflaimimUjiniTOmiinw 

aj 

V 

d dd d d 

jjAatTnymswu 

a 


qviBantJmiafitfru (anti-inflammatory activity) 

jj^iunaaviaiaila^vilaafrtnqviBaTunTj 

V V 

aniau'na-s'iiCuwwfmanavianua'inaotinasiaiawa 
iri'K 'i iw ifUanaanaiviai [28] naanaaaa ih [29] nu 
‘mil'imjviauiKi.via [30,31] uasaniwaBPnjjuaaflvhian 

ay g 

laannwwuviinn snininu.fia'jqvisaamianifiula 
uauSaunrmflaiflQiJUinviAaamviaiiniianjj'iPiwvu 

4& 

phenylbutazone “Him HqyiBiAia fTU Tumalfm 
aniemiaaimmj (model of acute inflammation) SOU 

v 

mEUfmaniauilaf^ (model of chronic inflammation) 



Sqviewa-jfll^iaaQivinuu uaqvistiiWmaiiwa'uaarn'i 

V 

phenylbutazone uanainuawuo'nwaiPnSmi,?!!^ 

amuitl , u , HW'uaarn'ian3jna‘3|Tuana [32, 33] u,as 

d I <f d d d OJ |y «v € 

3j‘3ia^TumLaa'3a'33J , uiifia^qyi5aua^nT3fi^ia , 3iKVi 
leukotriene B4 wiliHifianTjafUfiulaana [15] Sfm 
viafiauiaaiahCuaaau.asiauTOe^laa'infm^iansi'M 

a 

yn-smSfla sodium curcuminate, diacetyl curcumin, 
triethyl curcumin lias; tetrahydrocurcumin aJlauviBU 
nutnu'iirnjrm phenylbutazone wimifiaiPbmjaafl 
ttasjaajwuQijqyiQ'VMa ^ rfu lunieumianiaiHSaimmj 
SitinBolniBanimla^emMimi^triethylcurcumin 

dU I'd d i *d d S' 

insaimj [34] TjnoaaManamemlaihsmflaiPnijmn 

M 

lllummiJlJ (lead compound) lumimwqyiBrmmi 

ay «r , a/ , cj <r ay i d s) a Jdd 

aniefu IflBmmdaamfl^efBi^imEmvnamBfm 

^wnsMiaammiJ li^l^’a'UTAf'usviviannviaiaiiaKmvn 

a 

a a l 

TOuilwiluanin'bnliRvi^iLviuaiw'inaluilaaiJU'Mle 

a 

(muvia^^ai^viaiam^wa'ui^ma^ [35] annwa-ntnaa 
^na'nasii^'uanlu'ma^iiHaiBLflaBaalj'uaa^mTU'uyi 
u^qvmaflmiafuem timiJJUViajJisii'Malut'Mln'iifltjtfu 
n&flqyiBa^fmafuaulli^aa ^uuwTOUwwilua'ivi 
ai3JT5aWBm!nLLwaviin^l'Ufn5iLiAns;aivn , 3l(?i uastM 
ilaaei/iacaawiba aai^lBnimuijnaaaaTi^a^SfrbnaTj 

aj 

a'uwue'na^ifiaiflQSuea^Silisiavis/nvia^umia^fm 

a <u 

aniaD^iaMtJisi^uRaunWjjinTOi'WB'WKJtjngialmiJuai 


qyiBmuaauvila (antimicrobial activity) 

Apisariyakul tta^Pirusj [36] IdflntnqyiBliTU 
waiivisnaaiuwlunam^iaijjnlcalvl^ (dermatophytes) 
Iajaa (molds) uasiScKri (yeasts) nia^thmjwaiJisiviau,asi 
fmifleiPiQSuMu.anl^ann'iiSuw iwonthimviaiiisiivia 

g ay ay ay 

iief^qviBlajniBaiJa^aBilflVNenij'aik enuem 

LRalflnS'uau&liniaTAnsiSfi^ piaajn Nagi llssruis [37] 

ay ay 

Mina^urhaousnflunmjMamsiiMaannmaMaaKm^ 
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Lias;i,0fu 6 8'U'tia-3 6 uS , u'0'Ufn3JT3naff^^q'vi5m'u^'uvilEJ 
Bacillus cereus, B. coagulans, B. subtilis, 
Staphylococcus aureus, Escherichia coli Lias 
Pseudomonas aeruginosa l&nnvimSmvimjmja7U 

i i 

armau iSatlnsman^ujJvnuaaanfuvifrijflu'S'u 
ifiaimSu Liasfn , 3Wcftj , 3KVini-3fn , 3fin0myiTuaaaifuwi 
TOUWnmvmMtjawinsh'u 1:1 viaaaijqvismjtm^a 
uupiwiiEivInaHi.nwuw^ufrssLvnsanvniHei/'cobacfe/' 
pyro/zttjfnawusirm ^ wimsnimmifiA^viBaijMFM 

I l s' 1> 

”3 s w u i u itTjj tu en “a eh & 0 vl a a n q viBtu m “a elu in 
(Minimum inhibition concentration; MIC) msAU 
6.25-50 IjjImnijjeiaSaaaeii [38,39] eiainSmTvmi'u'i 
l0 , 3^fif'i-3fmL0a‘f0n2 , ulwil'ua'u , H , u5?ii-3 ^ IeitnBvn-3 

^ cJej A. V c cj gS] i/eje*' .... 

iflmwavnemvijjqmenOTawnmweiEMii'U Mishra uas 
atus [40]lflwnmiiJ?uiJa£iuTrfw?ihwa4smiflaifldiJU 


HatiTuilJ curcumin bioconjugates Iflamiliwminiei 
asSMnam (glycine) ei-assnim (D-alaninejlmvialu 
(piperine) Udsfl-fialpia (D-glucose) mldviimnaivijj 
'laeiianOTa-Hflaimim uadvieiaaijqviemu^auiifmiy 
uaswiam wij'inuau'iaanwa^iRinsi'Mlmvia'nuCiqviBlu 

i> i> a/ , 

hj <u ^ d ^ n a^cj i a/ v 

miaumwaimflmiawaa^aiihflwnnnhngmeneiu 
iRaiRhSu uasuaunaanm^ueiMwqvieviei'jfmEn 


ynennu cefeprimeiiasinTamtJVitilaiiJiJlyia riBeiVumj 

c *9 I U 

y.asni^Ivlanmltl'M'ulnaivijjla^ianOTa-JiPiaiRhwu n 

tj 

g a/ a/ v 

en jj tj a n ft a -3 q vi b S 'u a- s uS a nu a vi il a vu u fib jj in mi a ss 

vi a/cj i d v g*=± o 

uniiJsiiLwwinnrmemi.iumi.naif’niai uaaiamaan 
ui^'oQaa^Mqyisvifi^m'iaiu'i^iBTU ampicillin 

I u <*a i 


trihydrate lias gentamicin sulfate [41] “tanaru 

au , wtJB'iia'3aT5iPiaffihCuwiifi^'3avi6wn%iaa‘uvi1ai,i,a^'3 

a i s 

efafnwvi 4 



o o 



O 0 



/nvivi 4 ‘[pii'jaih'jaumjsDa'jjmi.RaiMuviu.fiwtivisw'iwstmia 

s l s 
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£yt'15(?hmisi1'3 (anti-cancer activity) 

Limtrakul liasntus [42] lernmaaua'n 
iRafMuniJWMafuvi'utntiiHin^uua'jan'wwg mm 

<u "u 

aTjiRai^QSuanjJiitia^ifmin^uua-jan'tja^vmM fkd 

u 

a/ 

^nuQatifru'ufmtj'Jiaiain^a'injmiFiaimdul'iImjmfm 

s 

eNmns DNA uas RNA [43] (rlaundmimtynqns^rm 
vjsif^a^aiima^nidtjaaijiw 3 mto na inaiPndu 
^myiandmalflnd'u iiastiaPHSJVianmflaiPnsju vnIu 
I smJWaavKjiaa-s {In vitro ) nasaViTn^aa-a {In vivo ) taiuti 

6 "^ O «- ^S) QJ Z ^ d t> 

?in‘5ma < 3^3j < uaEJ^u?i^'3qyi5L < unii&j < UEJ^rnimm^i^yi^ 
aa^nniwAaa^msmjfloim^jjruvittpinpi'n^rfu na 
malnidm PkwvianmpiaiflQd'u LLa^CjpfliLajvian^L^af 

^ ^ ^ ^ g g d 

mvjmiai^qvmtJiJtmTOajjsi'^viflaa^ P450 (CYP 450) 
linmsmjmm'WJ'im 32, 78 lias 88 'IwIfllljJa'Tf 
(mua°imj wiPiainodmias^nwEMawafl idaviinaau 

i <u 1 

nui^aavi^aa^ CYP 1A1,1A2 nas 2B1 malMuatm 

v g- a/ i 

vn 3 'oQei na^i^qviBnTaau&llivl^n'iuirati'u 2.5-21 
Mpiiluarf I^iaCia^mviandma'f3nS , uiia^-3q'vi5ll , a'3 
dam iiasidalmSuw pnimTOtru 1 nJaEilum nuvm 

s <u 

yi^aa^iAiunia^nTjividfJTU'ilwmjjsi^d^u dam uas 
nisitnsaivnia^am^dutiaimij [44] nmaVhj'jsmij 
fladnnuwilnajjsi^ailalvitiid^a^amd'UTU^ antmi 

<u <*j 

15 mu Tmati^dnafudEsvnua'i'aanmima'jmnvn 

u 


(Curcuma extract) Tuas 2-10 limita Vflaibsjj'UU 

u 

■yuas 440-2200 daanfu iflunan 4 imau fntu 
1 iimita ibsnaumntJ imaimidu 18 daanfu miuvian 

tj 

g v g 

fkmaEmidu 2 daanfu iiasuiduwauisivimmaimQiJi 
{Curcuma essential oil) an 200 daanfil (tumerone, 
atlantone, zingiberene) vimwditJYiumayilmm 1 sJsj 
watmima-atm n uaswilnavillifijaTaamiaalnnjJ'i'ii'ui^ 

I u 

440 Saanfu iqniru asvhH lymphocytic glutathione 
S-transferase activity ama^ Tmtilddwaman'mnm DNA 
adduct 'luidmiaamim [45] uana'inutNdn'iTvimaaiJ 
imalmidunuwdnatunama^dasifiuusif-a (high-risk 
Vila pre-malignant lesion) a°TUTU 25 mu TmtMwibtJ 
fudisvnuimaimpduhuas 0.5 nfau n-a12 nfu mirimi 
?udisvnuimaimp2umunm(rin'ji 8 nfwmaou 'UivhH 
inmdw'awdomiastMa^waHwdQEjdainnimdu [46] 

u U 

ainuulmdniEuiaiiimaEmiduatjmliJa-aimi'isvf 
iJfuiiJatJ'uIn^afi^lmiJ'ua'U'W'UB^i^ ^ uaseNimiis'w 
laauiiuuTm^afi^imalmiduHiiJu diarylpentanoids 
iiasvimaauniitmiNUsii^mauanviuiniiaswsimm''iu3J 
lAiimania-nmris'M diarylpentanoids ira'flumdqvm 
u'lnni'iima'fmidun^ 50 idnlm^af^aiEmmum-mam^ 
m^/lTlAm 5 [47] 


ch 3 o 



och 3 ch 3 o 


OCH, 


/niAivi 5 Im^amtia^ diarylpentanoids mam^qymau&usi^mauanviuiniiasusi^imiuu 
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fn , aLfla‘ffln£i'ulmiJ'ua'u , H'U5?li'3 ^ u.asviPiaa'uqviBm'u 

^ aninmna [48-52] 
anawniiflnmwa^a^gmiwvrninlalfliiPiafpbS'u 

s 

(tetrahydrocurcumin; THC) UUfmsLtjaiSamw 
aarmau (hypoxia) iia^ilaaam^umiiaiwnja^raaa 
luuFi'Ui'a (nude mice) vtammjydihHainw?iaPii,aaei 

<u >u 

Imisfoywsii-aihnwFian IflanisinuniisrHViaaFiiaaei 

u 

lvi3j5£iwau'iaifu 6 8aaus;rayi3jm , aLL'U'3?nLLai:ii'iAiifrasiaia 

111 wanainswnviana?ni,vm iw miSsmamiaasns 

s s U 

(reactive oxidation species; ROS) wnfHfhjlil awhH 

I VII O QJ V QJ <=S O 6"cJ 

i^mmwenjniamampiviu a^nflfmvnjnai'flaaei ain 
yi^niivimimTAmadai^maifnfjiiflqvmvnwai™ 
vunnwana IflmamsqviBlhusjsiif'S I'ou sjsii'jsnls 
JJSlI'WWW USUI-MU USlinWTUU UasWTUfminPI 
vraamaafllmi w , u'u^|jm , 3'uiuiHvn^m , 3Lmviaadi'3 
wenfmjna uriam^linmijemiflaifldiJuasisHaanfM'u 
ila^a^miflMmiasfmasisntJ pfauuawawfmiJTu 

"U 

idayuIpii^sin^emiPiaiPnSmwaiifrOwvns^nana 

TAiijdii,SaiiJaa'Ufn , 3Laa , 53n|j , uHiil'Ufn , 3i?ivi?inlsI^ , 3 

miru (catalytic 

hydrogenation) IwmmiSa UASSJPn'lSJPi'WQ (stability) 
Pinrupiaipraju ■uanann , u&Lifi^^r|vi5liTua'U3jaafi , 3s;lli 
Pinrupiaipmiu fmflntnT.upi^ufnjjTjEiSufl'ulm'ism 
thc emni{iawrmsfmin«i,uai8amwaan?i,a , u uasaei 

minismjfmiaiJy'lia'J vascular endothelial growth 
factor (vegf) lli TfaeMwaHlwSmiwapismauiJdaeiis 

S 'U 

iiasafn^vraainiaafllmj 1 a^anananallmsm THC ihas 
Lilufmanw?mu-3viii'ismT,a‘ui3JTwaanT,miJutninin 
IiPijjsiTSihnsjsjian [53] 


TlPiaa'l'amai (Alzheimer’s disease) 

llPifmsawa'aiaaw (neurodegenerative 
disease) vilaasl'amal (Alzheimer’s disease) T'Jfi'uas 
Sanwauifla iTOalmsiiiJdi^iwaaunai^nvh5n?j 

"U 

aeiibsaTuibsenvi (synapse) aajvnalil inpifmasan 


ua^ p-amyloidluajja-a snivimyiiT.mn^IiRajja'Jiaajj 
jjvtsnEiaa'u IKnri 1) miinAmivnanaannamiaasns 

s u 

(oxidative stress) 2) fmsinpnmsj'mj 12 llfisilvkfiP) 
(folate) 3) n'mn^ism'wwa'innisiinufmlnaiPiw 
(advanced glycation end-products) tuaua-a 4) 
ImaaieiaiaaTuiaaeia-s vhlmi p-amyloid asewTuawa'S 
iSasm amyloid agnalnasiinwausjaafiiKvflPw'isna 
waaibsaTKilpr Lias; 5) fmiii-3Tuua'3La , ul 6 8jI 
butyrylcholinesterase miwfu olumj uanainiH-w 
enivminannniiwwus ana uaswmilufaflflQhiJAuT^'vfa 

S S 1 'U 

cmlaf-3 [54, 55] 

2^Tuaaavian , 3aawfi^a'ia'onLai?aviljaia 

"U <u 1 1 

isvm-j 63-93 tl vliiiTfiflun^nsvifluisimjvlii.wnwn'afm 

cij kj c* i cJJ i 

Ha nuPuin-jpiTaimpirn fmiiaa wlaiiaamn udsnu 
uaavilaljjnuiaa iiaTUiKiSiiijwvni.la-jRQiwa'U'ua'jliu 
TpiaWnniwiQamifmsvmamiiJijy'a (Mini-mental 

i i/«=i «=» Co k'/ 

state examination; MMSE) wimwvinmdllin'3PiT3 
in-3 pi m nmiaa wlaiiaasjnnWwanniviPigiaijma 
pisuu'u^m'indtj^nmin^nsivil'uaavilalu'nmaa wann 

s 

^luaaaanaintilmija^u'j'i aiiiPiaipnSuaalfmil'u 
aTuwcnjlmiri'3ni:vi12c : iTU 6 BaaWwPaaCipni3Ja°i^ [56] 

u 

annuuSnniviPifiaiifmanpiiPiaindSuaawwfisju.ssem 
iPiaiRaSuaa^smuiaviB ipiaindwu miman? 

s 

iPiaiPtoSu uasuamsjvianmpiaifldijupiamii.'wijpmjj 
a°nua^vi'uviPiaa'3viLiJ , uI , aPiaal 6 ama'f wiri'UPiaipnS'uatM 
wajJii?iPi'3qvi6 s lunT3i'wjjpm3ja°Tiia'3viulliw‘5sili , ‘upmjj 
rajlm 30 itaanfupiantanfsj uassmiPiaiPidCuaaw 
maaLiffPi-3r|'vi5lli , M‘asili'iJpnimra 6 u'u 3-30 Saaniuena 
nlanfu IpiawafmviPiaauniJ Post-synaptic density 

v i g i 

protein (PSD-95) tinsasausnivisjqviBpiviapipia 
■ua^ijjvianmpiaiRaSu uasmiviPiaaiiisysmdfni'm'wij 
PSD-95 IKfivicK^a Hmyian^maimSu [57]dnen^iljm'a 

s s 

vipiaausm di-O-demethylcurcumin vMannfmilf'U 
nJaauIpii'jai'i'ja'mpiai^aC'u ^Spnowenimalufm 

1> V 

tfu inn min pi oxidative stress Infina'iemlnlru 
malMu [58] upiy^iienimnasinanalnmiaiiMpi 
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wwu Jjjvnj'in am di-O-demethyl- 

curcumin anjJmaaiimmivra'm'tia'S amyloid P [25, 
35] , MliJLVi5EJ7U'ilwn^m , 3'viiaiEJi 6 8aa SK-N-ShH nas 
maijjmaila^nunmwaenamjaaais (reactive oxidation 

s <u 

species; ROS) wasldvhanaraaaajja^anifoa [59] 


^'iwqej^'i'un'i'ainwa'tia'aSTaan^viejTuiiS'U'M'u 

n 

Hm , 3'uiaT3an^vitJTU 6 uS'u 6 a'uliJ3ntn™ , ui 
anj/iTW'tia-JL'ua'lrimKvi'j tmBsmmsniviflw leiywawam 

i s aj 

3J %! 

an^vianij'iifluwa'jluanvinilnluawinapum-j ^ wuw 
0, 0.2, 0.4, 0.6 lias; 0.8 nJaiiluei vumviawmaTu 0.8 
nJaiwmw adwaHvi'u^ijfnaivitl'ianCiai.viaa'atJin^'u 
uanannCiviaWnsmi 0.6 Lias; 0.8 ulairaw CiwavhH 
dl Thio barituric reactive substance (TBAR5) 'tia-3 
ujalnaeia^ (p<0.05) nanln'yieiaa'ana'ija'u wikfm 
ai , 3am 6 uSw'U3Jwa 6 8Ttja^m , 3Ln^aiJ^iiJa , 3aan?mwl i u 
taafl'tia^ln'iru aa'a'ayen'ua'uuaaaBs mavnlm 
amiaaaisTuima'lnaAa'i [60] iiasSmiuiTOOTulilwajj 

i <u 

tuaivmanani'wa-ivith'uij maSmrnnTadatjl^'tia^ 

u 1 

Imusiiasa^uauaawila Escherichia coli lias lactic 

%> I 

acid bacteria tuuaviu wimnm iPMiMlJTmsmj 0.2 
LiJaiil'u^ a-swaH lactic acid bacteria a-atrurmnauvi 

<u 1 

IjMiwTOWtm Liai;£ia?i‘aifmLaftiJi3uI?iiiasim , 3n , ulavi 
otu LSaanupnjwuvma'naTwm'wnjjan'iiCuy.aTW'U'in 

s 

•Bnaa^im'ti'ua^l^ntJ [61] 


WWayian^a^Cjim! (Toxicology) 


■UTU^fntnl'aa iml , u'tiai;;Lllann , ua^vi?ia^w‘3i:maa mi 
in^waTOi^a-JVilapnijjLiJuwwaw'uiI/ia mima-atriai 

hj 

5fmRntn t wwviaiiias:wa'iii'3iRa'3^Qa ain-mnaavill] 


naiimimmnnj &lu l TAiudil1 , 3ia-3Tuan'itJLiJ'U'H'W'tia'3 
imuwwmau LM , ul?iain-3Tunaa'tia'3 Cheng nasarus 
[46] wl'MwppajjKimf'u'ilisivnuiPiaimSua^a'J 8 niuda 

u <u 

iv, LLdlii'iAiudim^wa'tii^ma^ n viiaiiluwwiawibtj 

I <u 

V V %! I 

uanainCmniiviflaaiJUim^wij^unijaiaiaiiViivi 


aumwifi IaalmuiJiis;viTU'ui3j'utiC'u^'uiBin^i 0.6 

s 

V 

Claaatm a°Tim! 3 aiwaTuTuisas 1 man uas 1 Ciaaaeii 
u,tMvi 3 ai^asm iilmaai 2 tHau viumljiCi'wwalaww 
nyiaiLLasliiSwa^a^mLa^imam'jla [62] atimlinmu 
Swina-mm miiijdismmaaiaiCmtuiJiiJ'iama^ 

<u <u 

2/ i 

inniJu aiaa^anisvimamima^aiwamSamamli) 
[63] iiasain^awaTjoj^mainaimlm vm.pi. 2549 lad 

■u « s 

V V V d <V O U 10*^ U u oi 

'iia'MiuHai'iifl'UTOa^vifuw'wSvi'a'uiaaam mbamiJ'u 

<U 1 <u 

lima LLasvi&SamaamiiJlntnLnAiviEjria'uH [12] 


tms'all 

a i n w a rm i ru n u ■u a u a a cu iJ “a I a u v u, a s 

•a i 

%> i 2> 

a m t\m tu ti a ^ £m #u m tl u a m W mj in u in'a 

i s 

Imio)li4iJisiwmiaiJvndiai?yaunisim{Jaaii''u 3i£i 

s 

mi3Juamimviaiymn5ulijmaniJumiih3Jiwa3ja'3Tu 
aivniwm *| im un-nviaa-i umnswi iias'rnvmnlri 
iflueni nniunw^Sutfmiw^Pwniflua'i'uwaj/l'u 
ima-iaiam piisjtJynwi lam aii mivnidumTOOTu 
u.ail'aa wm/lvia fluamHa man u.asibsivma'u n H 

<a I 

v i 

«=» a/ a/ «r 2x ay i sv^jj a/ 

njuu'MU'vmnwna'ifmnja-iliPiPiana ^ rm lto vnLinwua , u 
nminmjaw via^a^ rfa^tvda Hvianvnji uas;a^amaH 
wavninjapa-nu w^au'iflrmantnaaauin^'ul'u^Tu 

*£ <=* ^ QV <r (Tex ^ c 

qvi5vn-3'in/nvi^ja'3'?)3jwu l^iaiavnsia'mFiaiFnwuaa^ 
Imifi qvis^Tua'uwaaaiK qymrmrmaVuaiJ qviewTU 
aauvila qviBmuiJsii'3 Lias;q'vi5?iTULa , ul 6 aiJ^maa'tia^ 
nuIiflaaVamuaf S^aiBLaalaaS'uaa^ua^-iqviBiviaTu 
lawivijjw uasHwaaaapiaa'jfvupiulunoiviunDCumjlP 
intnliPiMm 'i uanainua-iSfmRnwnQaailfuL'ilaau 
iRmain-iamiaaiMuaa^vilafma-npii'isimaamuju 
’[fmaf'i'jamiPiaifldwuaarf’ a'ul^aii'a'u^lviu 1 
wS ills aviB/nvAufm ua^i-ia view inaujjaaaisi 

i i 

V QJ V Cj U Co VI Ud | 

enufmamau wTuasw uaspnuusii'jlwwrmaTS 

s 

iPiaifldSuaaa^wuviiallndnanjj'iwiBTuvn'tiivlau 5-3 

<*3 

ifl'unTaa , uvnaTaQ^lvi3J l, 3as'ui3JTvi^LLymai^ 6 uial'u 
ilaaim ■wanawwaTOiRa-ivilalia^awaan wuuwitou 
L' wu'iTiiSuwLiJuauulvii'MSnaalisIa'a'ULiJuaai'ijjnn'M 
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pitjuiI/ipi Lua'3innljj l £pmjjLiJu'ww0W'uiI/ifi usspitj 

u 

, M'U3j'ici , ulaiJafmaK , Hai'U'ilmiJ'u , H 6 aiPi , a'wgfia , ua^iJ , 3i:Lyifi 

u aa 

i V i V i 

ma'aain^mupia^miijII/ifl'U'u&Cimaj^'ULlaa ‘j uas 
■unnaaflTaflntnfn'aTOLLuuvIll'ainnTa'wai'uiIfl'a-afffi-a 
jmiPiaiflQjjuatlaEmw'aujawnisflmqaavmaa'j 
(in vitro) efenviPiaa-i (in vivo) aunisiiwtuisflijpiaun 

i> i 

iQij'mnTsviwaaij'n'WQviEniia'jfma'aiflnsviwQEi maW 
MEjTBuwT.viij'vlS'iJisavisfnvilufmfn'wn'LiPiWsjnnilu 
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U 
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